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GPS can be usad in real-Sime for potertially imgortant respanss

s well as many scientfic research uses, al(hm.gh scientific uses typically do not requine
real-time results. Here, we present 3 new concept to include GPS fault elip sensars into
earthquaks early warning systams, 65 an sugrantation o seismic inertial sensors. Wil
have successfully tested this GRS fault slip sansorin a prototype degloymant on the San
Andreas fault &5 of 15 November 2002,

Of course, tha potential for issuing & waming of imminent srang shaking was inifally
proposed by J. D, Cooper in 1868 The idea has been further ceveloped more recently
(&6, Heaton, 1885, Ellswarth & Healon, 1994), and seismic systerms for this have naw
been demonsirated and imglemented, for example, he Urgent Earhquake Detection
and Alarn Syster (UrEDAS) system in Japan (Makarmurs and Tucker, 1988). Seme
limitations in tha robustness and tusteorthiness of the systeme, as well B8 costs, may
explain why thees amays are not more wigaspresd. Te our knowledge, bafore now, only
saismic sansors have been previously considersd in designing sokticns to this prablem.
W will dascribe, and also show test results from, the first daploymant of & GPS-based
augrmentatian to sarthquake alert systems, GRS can be used fo detect surkace slip on a
fault in realime, Thus, addng GPS can improve response fime and robusiness of the
system. and can decrease the chance that & small event (without surface rupture) is
samehow interpreted by the seismic sensars #a being @ large event.

Cur systemn wil robustly detect slip on a fault = res-time, if sip excoeads a faw
cantimetars. Whers twe SCIGN stations straddie the San Andreas fault near Gorman,
the fault is not known to creep, so datected displacement would be & claar indication that
8 large avent has begun. Slip at fe ground surface would likely coour within seconds
after a large event has begun, canceivably well befare the seismic aray data alone can
yet be refed upsn b assess whether the event is large or small, With this, and several
other specific cases whens we are deploying this instrumentation, we feel that GRS data
acquired and in real-teme can atd 1o earthouake alert systems.
Alang with resl-time use of GPS for monitonng large engineenad structures, the potential
for providing earthquake information rapidy afier future esrthquakes, from & varisty of
real-ima GPS systems, & considerable. The GPS sip sensor concept reliss upon high
sampling-rate data, acquired and processed in real-time. Preferatly, he data woukd ba
fram a braced array that is Iocated chose to, and spanning, the main strands of an active
fault Such armys are not likely & be inchuded in projects that are intended o study
lenger wavelength ceformation of the crust s may requine special ‘zipper’ deployments
alang hazardous active faults. Obssrvations from such near-field GPS and broad-band
BRiEMic Saneor ameys, associated with future large esrthouakes, could well provide
unigue and vitaly impartant date for gaining insight into aspacts of the rupture process
and sarthquake source physics in genaral.
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